ILMLESS RADIOLOGY promises to enable significant improvements in diagnostic efficiency and accuracy, but as with any new imaging technology, a great deal of work is needed to optimize technical parameters in various components of the imaging system, for each application area. For example, there is still considerable disagreement about requirements, in both image capture and display, for resolution, greyscale depth, signal dynamic range, as well as signal-to-noise ratio. It is difficult to find the optimal settings of these and other imaging-system parameters, primarily because system performance depends on human performance of vision-based tasks, but direct measurement of radiologists' performance is an extremely costly and time-consuming process that requires large numbers of radiologists to achieve statistical reliability. A need therefore exists for a reliable and efficient alternative to direct measurement of radiologist performance as a function of the technical parameters of digital mammography system components.
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The National Information Display Laboratory has developed a quantitative model of human vision-the JND (Just Noticeable Difference) Vision Model-that provides, via software, accurate estimates of human performance in detection, classification and rating tasks, as a function of imaging system parameters. The JND Model is therefore ideally suited as a core component in software tool for filmless radiology system optimization and evaluation.
In the work to be described here, the JND Model has been successfully tested against radiologists' performance in the detection of micro-calcification clusters, as a function of various system parameters, including display brightness, greyscale-toluminance transfer function, and compression rate. Model performance, as well as guidelines learned from this work will be discussed.
